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(54) BRAKING CONTROL DEVICE FOR ELECTRIC MOTORCAR 

(57) This invention relates to a braking control sys- 
tem for an electric automobile, which makes combined 
use of mechanical braking and regenerative braking by 
a motor. Namely, a braking control system for an electri- 
cal automobile, said braking control system permitting 
combined use of regenerative braking and mechanical 
braking, is provided with target braking force setting 
means (9) for setting a target braking force on the basis 
of a brake pedal stroke, regeneration control means 
(4A.5A) for setting a target regenerative braking force 
on the basis of the brake pedal stroke and then control- 
ling regenerative braking by the motor in accordance 
with the target regenerative braking force, and mechan- 
ical braking control means (24) for controlling operation 
of a mechanical brake system (B) in accordance with a 
difference between said target braking force and an 
actual braking force determined based on a detected 
deceleration of a vehicle. These features make it possi- 
ble to surely obtain a desired braking force and also to 
promote the recovery of energy by regenerative brak- 
ing. 



FIG. i 
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Description 
TECHNICAL FIELD 

This invention relates to an electric automobile 
which runs by driving wheels with an electric motor, and 
especially to a braking control system for an electric 
automobile so that braking of a vehicle is controlled rely- 
ing upon regenerative braking by a motor. 

BACKGROUND ART 

In recent years, electric automobiles each of which 
drives wheels by an electric motor instead of an internal 
combustion engine have attracted an increasing interest 
from the viewpoint of prevention of air pollution and 
reduction of vehicle noise. 

These electric automobiles easily allow so-called 
regenerative braking. This regenerative braking can be 
performed by limiting a supply of electric power to a 
drive motor and converting the motor into a power-gen- 
erating state. At this time, a load is applied to each drive 
wheel so that, while braking the drive wheel, rotational 
energy of the drive wheel can be recovered as electric 
energy. 

When a driver operates a brake pedal or the like to 
command braking in such an electric automobile, a 
braking force (regenerative braking force) as a result of 
regenerative braking by a motor is applied in addition to 
a braking force (mechanical braking force) by a 
mechanical brake (mechanical brake system) which 
produces the braking force by applying a frictional force 
to a wheel, whereby braking of the vehicle can be 
achieved. 

In general, responsive to a braking command by a 
driver, a mechanical braking force is applied as a pri- 
mary braking force and a regenerative braking force is 
added as an auxiliary braking force. It is important how 
to balance these mechanical braking force and regener- 
ative braking force. 

For example, Japanese Patent Application Laid- 
Open (Kokai) No. HEI 1-126103 (the first conventional 
art) discloses a technique in which a command braking 
force (target braking force) is set from a degree of oper- 
ation of a brake pedal (which may hereinafter be called 
a "brake pedal stroke") and an acceleration of the oper- 
ation of the brake" pedal, a regeneratrve'braking force 
produced at this time in accordance with the degree of 
operation of the brake pedal is determined, and a 
mechanical braking force is applied in association with 
the regenerative braking force to give the command 
braking force. 

As another example, Japanese Patent Application 
Laid-Open (Kokai) No. HEI 1-198201 (the second con- 
ventional art) discloses a technique in which upon oper- 
ation of brakes, regenerative braking is controlled to 
make the sum of a mechanical braking force and a 
regenerative braking force consistent with a target 
deceleration characteristic. 



Further, Japanese Patent Application Laid-Open 
(Kokai) No. HE! 4-355603 (the third conventional art) 
discloses a technique in which a ratio of a regenerative 
braking force to a frictional braking force is computed by 

5 a brake controller from a displacement of a brake pedal 
detected by a displacement detector, a deceleration of a 
vehicle detected by a deceleration sensor and a vehicle 
speed detected by a vehicle speed sensor and a regen- 
erative brake and frictional brakes are hence operated 

w efficiently, thereby efficiently recovering regenerative 
energy and moreover applying a desired braking force 
to an electric automobile. 

According to the above-described first conventional 
technique, the target braking force and the regenerative 

15 braking force are obtained from the degree of operation 
of the brake pedal and the acceleration of the operation 
of the brake pedal, and the difference between the tar- 
get braking force and the regenerative braking force is 
replenished by the mechanical braking force. No prob- 

20 lem would arise if a regenerative braking force is always 
produced corresponding to a degree of operation of the 
brake pedal and an acceleration of the operation of the 
brake pedal. A regenerative brake force is however not 
always produced corresponding to operation of the 

25 brake pedal as mentioned above. 

Described specifically, for example, when the tem- 
perature of a battery is high, charging has to be limited 
" or stopped to protect the battery Trom deterioration. At 
such a time, it is also necessary to limit or stop regener- 

30 ative braking. 

In the case of a hybrid electric automobile which is 
equipped with a generator mounted thereon and driven 
by an internal combustion engine and can run while 
charging a battery with the generator, a charging volt- 

35 age by regeneration may become higher than a voltage 
generated by the generator in the course of the genera- 
tion of electric power. The generator is then brought into 
a no-load state, leading to the potential problem that the 
internal combustion engine may operate at an over- 

40 speed to develop a trouble. It is also necessary to limit 
or stop regenerative braking in such a situation. 

As has been described above, no regenerative 
braking force may be obtained in some instances even 
if a brake pedaJ is operated. According to the first con- 

45 ventional technique, a regenerative braking force may 
still be applied corresponding ^operation otthe brake 
pedal even if no regenerative braking force is applied 
actually as described above. If a mechanical braking 
force is applied to supplement this regenerative brake 

so force, no sufficient braking force can be obtained. 

Further, occurrence of a trouble in a control circuit 
for regenerative braking may also lead to an insufficient 
braking force. 

According to the second conventional technique, 

55 the inconsistency between the target deceleration char- 
acteristic and the mechanical braking force is con- 
versely compensated by the regenerative braking force. 
This technique however also applies a mechanical brak- 
ing force corresponding to operation of the brakes. If no 



3 



EP 0 758 591 A1 



4 



regenerative braking force is obtained despite operation 
of the brake pedal as mentioned above, the braking 
force becomes insufficient to an extent as much as the 
regenerative braking force which is not available. 

In addition, the mechanical braking force is used as s 
a main braking force and the regenerative braking is 
used only as an auxiliary brake. Energy cannot there- 
fore be recovered fully by regenerative braking. 

According to the third conventional technique, the 
ratio of the regenerative braking force to the frictional w 
braking force is computed by the brake controller from 
the displacement of the brake pedal, the deceleration of 
the vehicle detected by the deceleration sensor and the 
vehicle speed detected by the vehicle speed sensor, 
and the regenerative brake and the frictional brakes are is 
hence operated at the above ratio. Here again, rf no 
regenerative braking force is obtained despite operation 
of the brake pedal, the braking force becomes insuffi- 
cient to an extent as much as the regenerative braking 
force which is not available. 20 

With the foregoing problems in view, the present 
invention has as an object the provision of a braking 
control system for an electric automobile, which makes 
it possible to surely obtain a desired braking force while 
using regenerative braking and mechanical braking in 2s 
combination and further to promote recovery of energy 
by regenerative braking. 

DISCLOSURE OF THE INVENTION 

30 

The present invention provides a braking control 
system for an electric automobile, said braking control 
system permitting combined use of regenerative brak- 
ing by a motor and mechanical braking by a mechanical 
brake system upon application of brakes, comprising 35 
brake pedal stroke detection means for detecting a 
stroke of a brake pedal; target braking force setting 
means for setting a target braking force on a basis of the 
brake pedal stroke detected by said brake pedal stroke 
detection means; regeneration control means for setting 40 
a target regenerative braking force on a basis of the 
brake pedal stroke, which has been detected by said 
brake pedal stroke detection means, and then control- 
ling regenerative braking by said motor in accordance 
with the target regenerative braking force; deceleration 45 
detecting means for detecting a deceleration of a vehi- 
cle; and mechanical braking control means for control- 
ling operation of said mechanical brake system in 
accordance with a difference between said target brak- 
ing force and an actual braking force determined based so 
on the detected deceleration from said deceleration 
detecting means. 

Owing to such features, when braking is performed 
using regenerative braking and mechanical braking in 
combination, the target braking force setting means ss 
sets a target braking force on the basis of a brake pedal 
stroke detected by the brake pedal stroke detection 
means. Concerning the regenerative braking, the 
regeneration control means sets a target regenerative 



braking force on the basis of the brake pedal stroke 
detected by the brake pedal stroke detection means and 
in accordance with this target regenerative braking 
force, controls regenerative braking by a motor. In con- 
nection with the mechanical braking, on the other hand, 
the mechanical braking control means controls opera- 
tion of the mechanical brake system in accordance with 
the difference between the target braking force set by 
the target braking force setting means and an actual 
braking force determined based on a detected deceler- 
ation from said deceleration detecting means. The 
mechanical braking force can therefore be produced to 
replenish the difference between the target braking 
force and the actual braking force so that, even if regen- 
erative braking is not performed corresponding to oper- 
ation of the brake pedal, the target braking force can still 
be produced surely. 

The braking control system therefore has the 
advantage that a target braking force can always be 
applied surely by a mechanical braking force even when 
no regenerative braking force is obtained despite oper- 
ation of the brake pedal. Further, the use of regenera- 
tive braking as a primary brake has the advantage that 
the recovery energy by regeneration can be sufficiently 
achieved and moreover, wearing of the mechanical 
brake system can be reduced. 

It is also possible to additionally provide battery 
condition detecting means for detecting a condition of a 
battery, so that said regeneration control means sets 
the target regenerative braking force in accordance with 
the brake pedal stroke detected by said brake pedal 
stroke detection means and the condition of said battery 
detected by said battery condition detecting means. 

These features make it possible to perform regen- 
erative braking suited to the condition of the battery 
while making the regenerative braking correspond to a 
brake pedal stroke. It is therefore possible to promote 
the recovery of energy by regenerative braking and also 
to surely achieve the target braking force by a mechani- 
cal braking force while protecting the battery. 

Further, said battery condition detecting means 
may detect a temperature of said battery, and said 
regeneration control means may reduce the target 
regenerative braking force, which is set based on the 
brake pedal stroke, as the temperature of said battery 
rises. _ „ _ . _ _ 

Owing to these features, the charging to the battery 
as a result of regenerative braking is also limited corre- 
sponding to a rise in the temperature of the battery. A 
battery undergoes severer deterioration by charging as 
the temperature of the battery becomes higher. Since 
the charging is limited as the temperature of the battery 
rises, the deterioration of the battery by its charging at 
high temperatures can be reduced. It is therefore possi- 
ble to promote the recovery of energy by regenerative 
braking and also to surely achieve a target braking force 
by a mechanical braking force while reducing the tem- 
perature-dependent deterioration of the battery. 

The braking control system may further comprises 
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regenerated voltage detection means for detecting a 
voltage regenerated by said motor and also generated 
voltage detection means for detecting a voltage gener- 
ated by a generator which is driven by an internal com- 
bustion engine and is provided for charging a battery. 5 
Said regeneration control means may reduce the target 
regenerative braking force, which is set based on the 
brake pedal stroke, when the regenerated voltage 
exceeds the generated voltage. 

These features enables to limit a charging voltage 10 
by regenerative braking, thereby making it possible to 
avoid such a situation that the generator may be 
brought into a no-load state. This can avoid overspeed 
operation of the internal combustion engine which 
drives the generator. It is therefore possible to promote is 
the recovery of energy by regenerative braking and also 
to surely achieve a target braking force by a mechanical 
braking force while protecting the internal combustion 
engine which drives the generator. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a braking control 
system according to one embodiment of the 
present invention for an electric automobile; 25 
FIG. 2 is a diagram showing characteristics of a tar- 
get braking force by the braking control system 
according to the one embodiment of the present 
invention for the electric automobile; 
FIG. 3 is a diagram showing characteristics of a tar- 30 
get regenerative braking force by the braking con- 
trol system according to the one embodiment of the 
present invention for the electric automobile; 
FIG. 4 is a flow chart illustrating control of braking 
by the braking control system according to the one 35 
embodiment of the present invention for the electric 
automobile; and 

FIG. 5 is a diagram showing characteristics of a 
command of a mechanical braking force by the 
braking control system according to the one 40 
embodiment of the present invention for the electric 
automobile. 

BEST MODE FOR CARRYING OUT THE INVENTION 

45 

Based on FIG. 1 through FIG. 5. the embodiment of 
the present invention will hereinafter be described. 

FIG. 1 is the block diagram showing the braking 
control system according to the one embodiment of the 
present invention for the electric automobile. As is illus- so 
trated in FIG. 1, the brake system is provided with a 
regenerative brake system A and a mechanical brake 
system B. 

A description will first be made of the regenerative 
brake system A. In FIG. 1 , there are shown a battery 1 , ss 
a drive motor 2, a drive wheel 3, and a motor controller 
4. The motor controller 4 controls a supply of electric 
power from the battery 1 to the motor 2 during power 
running, but performs control of regeneration so that the 



motor 2 regenerates as a generator during regenera- 
tion. 

The motor controller 4 controls the motor 2 in 
accordance with a control signal from a drive manage- 
ment controller 5. Described specifically, the drive man- 
agement controller 5 commands control of a supply of 
electric power to the motor 2 during power running so 
that a motor output corresponding to a degree of 
depression of an uniilustrated accelerator pedal is pro- 
duced, but during regeneration, commands control of a 
state of power generation by the motor 2 so that a 
required regenerative braking force can be obtained. 
While monitoring a current to the motor 2 by a current 
sensor 8, the motor controller 4 controls a supply of the 
current and the state of power generation so that the 
motor 2 operates in accordance with the command. 

Further, a generator 6 of the type driven by an inter- 
nal combustion engine is mounted on the electric auto- 
mobile, so that the electric automobile is constructed as 
a series hybrid electric motor which can perform power- 
generating running by driving the generator 6 with a 
dynamo internal combustion engine 7 (a dynamo 
engine 7). These generator 6 and dynamo engine 7 are 
also controlled by the drive management controller 5 on 
the basis of information from an uniilustrated remaining 
battery capacity meter, so that power generation is con- 
ducted when the remaining capacity of the battery 1 
drops to a predetermined level. 

For the above-mentioned regenerative braking, the 
motor controller 4 is provided with a regeneration con- 
trol unit 4A while the drive management controller 5 is 
provided with a regenerative brake torque command 
computing unit 5A. Regeneration control means is con- 
stituted by these regeneration control unit 4A and 
regenerative brake torque command computing unit 5A. 

At the regenerative brake torque command comput- 
ing unit 5A, a target regenerative braking force (target 
regenerative brake torque) is set based on detection 
signals from a brake pedal stroke sensor (brake opera- 
tion degree detection means) 11 for detecting a stroke 
(a degree of depression) of a brake pedal (not illus- 
trated), a battery temperature sensor (battery tempera- 
ture detection means) 12, a regenerated voltage 
detection sensor (regenerated voltage detection 
means) 13 and generated voltage detection sensor 
(generated voltage detection means) 14, respectively. 

Among these setting elements for the target regen- 
erative brake torque, the battery temperature sensor 1 2, 
the regenerated voltage detection sensor 13 and the 
generated voltage detection sensor 14 set a regenera- 
tive brake limiting factor a. This regenerative brake 
torque limiting factor a is set smaller as a battery tem- 
perature TB rises, but is set smaller as a regenerated 
voltage VK increases and the ratio of the regenerated 
voltage VK to a generated voltage VG (VK/VG) 
becomes greater. 

Namely, when the battery temperature TB is equal 
to or lower than a predetermined temperature and the 
voltage ratio (VKA/G) is equal to or lower than a prede- 
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termined value («1), it is unnecessary to limit regenera- 
tive braking so that the limiting factor a is set at 1. 
However, when the battery temperature TB becomes 
higher, it becomes necessary to limit or stop charging 
so that the battery can be protected from deterioration. 5 
The limiting factor a is therefore set smaller than 1 . Fur- 
ther, when the voltage ratio (VK/VG) becomes higher, 
the load on the generator becomes smaller so that the 
internal combustion engine is induced to operate at an 
overspeed. To avoid this potential trouble, the limiting w 
factor a is set smaller than 1 . 

When the battery temperature TB is equal to or 
higher than a predetermined upper limit or the voltage 
ratio (VK/VG) is equal to or greater than a pre-deter- 
rhined upper limit (>1), the limiting factor a becomes 0 is 
so that regeneration is stopped. 

FIG. 3 illustrates a map for setting a target regener- 
ative brake torque. When the brake is operated, a target 
regenerative brake torque rises as soon as the opera- 
tion of the brake has reached a predetermined stroke, 20 
and the regenerative brake torque increases with the 
brake stroke. However, an upper limit of the target 
regenerative brake torque is determined by the limiting 
factor a so that the target regenerative brake torque is 
not set at the upper limit or greater. 25 

In the mechanical brake system B, on the other 
hand, operation of a mechanical brake main unit 21 
equipped with means for applying a frictional force to 
the wheel, for example, brake discs or the like is hydrau- 
licaiiy controlled. Described specifically, a hydraulic 30 
drive pressure for the mechanical brake main unit 21 is 
supplied from a hydraulic pressure production unit 22 
through an electromagnetic valve 23. The electromag- 
netic valve 23 is operated by a command signal from a 
hydraulic pressure control unit 24 as mechanical brak- 35 
ing control means. 

Based on a mechanical braking force (mechanical 
brake torque) set by a mechanical brake torque setting 
unit (mechanical braking force setting means) 20, the 
hydraulic pressure control unit 24 controls operation of 40 
the mechanical brake main unit 21 through the electro- 
magnetic valve 23. 

Based on information set by the target brake torque 
setting unit (target braking force setting means) 9 and 
detection information from a G sensor 15 as decelera- 45 
tion detecting means for detecting a deceleration of a 
vehicle, the mechanical brake torque setting unit 20 sets ~ 
a mechanical brake torque. On the other hand, the tar- 
get brake torque setting unit 9 sets a target braking 
force for the vehicle (target brake torque), for example, so 
with characteristics such as those shown in FIG. 2 in 
accordance with detection information (brake pedal 
stroke) from the brake pedal stroke sensor 1 1 . 

When a brake torque is applied by regenerative 
braking, the vehicle undergoes a deceleration (deceler- 55 
ation G) in accordance with the brake torque. Accord- 
ingly, a deceleration detected by the G sensor 15 
corresponds an actual regenerative brake torque. The 
mechanical brake torque setting unit 20 therefore sets a 



mechanical brake torque by subtracting the actual 
regenerative brake torque, which corresponds to the 
deceleration, from the target brake torque. 

Incidentally, the G sensor 15 can be of the type that 
a deceleration is detected by detecting a displacement 
of a weight, of the type that a deceleration is calculated 
by differentiating a rotational speed of a wheel, a propel- 
ler shaft or the like, or of the type that uses the above 
detection and calculation in combination. Irrespective of 
the type, any known G sensor can be adopted insofar as 
it can detect a deceleration of a vehicle. 

Accordingly, if an actual regenerative brake torque 
as much as a target brake torque is obtained, the 
mechanical brake torque becomes 0 (none) so that the 
mechanical brake will not be operated. If an actual 
regenerative brake torque does not reach a target brake 
torque, the insufficient brake torque will be replenished 
by a mechanical brake torque. If no regenerative brake 
torque can be applied, this is surely reflected to a decel- 
eration so that a target brake torque will be applied 
entirely by a mechanical brake torque. 

The hydraulic pressure control unit 24 controls the 
electromagnetic valve 23 so that a hydraulic pressure 
corresponding to the thus-set mechanical brake torque 
is applied to the mechanical brake main unit 21 . Here 
again, control is performed to apply the predetermined 
hydraulic pressure to the mechanical brake main unit 21 
while detecting by a hydraulic - pressure sensor 25 a 
hydraulic pressure to be supplied to the mechanical 
brake main unit 21. 

Since the braking control system according to the 
one embodiment of the present invention for the electric 
automobile is constructed as described above, control 
of braking is performed, for example, as shown in FIG. 
4. 

When the brake is operated, namely, the brake 
pedal is depressed, this is determined in step 10 and a 
target brake torque is first computed in step S20. It is 
then determined whether a limitation of battery charging 
is needed (in other words, a limitation of normal regen- 
eration is needed) (step S30). If no limitation is needed, 
a target regenerative brake torque is set in accordance 
with a brake pedal stroke in step S40. rf a limitation is 
needed, a target regenerative brake torque is set in 
accordance with a brake pedal stroke and a limiting fac- 
tor a in step S50. Of course, the target regenerative, 
brake torque may become 0 (none) depending on the 
limiting factor a. 

Corresponding to this target regenerative brake 
torque, the regenerative brake is then operated (step 
S60). A deceleration of the vehicle is then detected by 
the G sensor 15 (step S70), and a torque corresponding 
to the deceleration of the vehicle is subtracted from the 
target brake torque determined in step S20, whereby a 
mechanical brake torque is computed (step S80). Cor- 
responding to this mechanical brake torque, the 
mechanical brake is operated (step S90). 

For example, if a regenerative brake torque as 
much as a target regenerative brake torque correspond- 
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ing to a brake pedal stroke is obtained, the mechanical 
torque to be applied becomes equal to a value obtained 
by subtracting the target regenerative brake torque from 
the target brake torque, and is indicated as a height of 
an area, which is indicated by hatching in FIG. 5, at the 5 
brake pedal stroke. 

However, a regenerative brake torque as much as a 
target regenerative brake torque corresponding to a 
brake pedal stroke is not always available. Described 
specifically, when the temperature of the battery is high, 10 
it is necessary to limit or stop the charging so that the 
battery is protected from deterioration. At this time, it is 
necessary to limit or stop regenerative braking. Further, 
in a hybrid electric automobile which carries a generator 
driven by an internal combustion engine and can run 15 
while charging a battery by the generator, a rise of a 
charging voltage by regeneration beyond a voltage gen- 
erated by the generator during generation of electric 
power brings the generator into a no-load state, so that 
the internal combustion engine may be operated at an 20 
overspeed and may develop a trouble. Here too, it is 
necessary to limit or stop regenerative braking. 

No brake torque can be obtained either by regener- 
ative braking when a trouble occurs in a control circuit 
for regenerative braking. 25 

As described above, there is the possibility that no 
regenerative braking force may be obtained even if the 
^ brake pedal is operated. As the braking control system 
replenishes a deficiency in regenerative braking by a 
mechanical brake torque in accordance with a deceler- 30 
ation of the vehicle which occurs as a result of applica- 
tion of regenerative braking, that is. in accordance with 
an actual regenerative brake torque, the braking control 
system has the advantage that a target brake torque 
can always be applied surely. 35 

Needless to say, insofar as regenerative braking is 
feasible, a braking force available by the regenerative 
braking is used. This has the advantages that the recov- 
ery of energy by regeneration can be fully performed 
and wearing of the mechanical brake can be reduced. 40 

Incidentally, in the case of an electric automobile 
equipped with a transmission, the prior art requires to 
correct a mechanical brake torque in accordance with a 
shift position because the regenerative braking force 
varies depending on the shift position. According to the 45 
system of the present invention, a mechanical brake 
-torque is always set in accordance' with a regenerative 
brake torque to be produced actually so that such a cor- 
rection is not needed. 

50 

CAPABILITY OF EXPLOITATION IN INDUSTRY 

According to the braking control system of the 
present invention for the electric automobile, when a 
regenerative braking force is not available despite of 55 
operation of the brake pedal, a mechanical braking 
force is produced to replenish the unavailable braking 
force. Therefore a target braking force can always be 
applied surely, thereby substantially improving the relia- 



bility of the brake system in the electric automobile of 
the type that a regenerative braking force is used as a 
braking force. Further, a target regenerative braking 
force based on a brake pedal stroke can be lowered as 
the battery temperature rises. This makes it possible to 
assure a sufficient braking force while reducing the tem- 
perature-dependent deterioration of the battery. Fur- 
ther, the target regenerative braking force based on the 
brake pedal stroke can be reduced when a regenerated 
voltage exceeds a generated voltage. This makes it 
possible to assure a sufficient braking force while pro- 
tecting an internal combustion engine for a generator. It 
is therefore possible to improve the braking perform- 
ance and to heighten the operating performance of the 
electric automobile while assuring good overall perform- 
ance for the electric automobile. 

Claims 

1 . A braking control system for an electric automobile, 
said braking control system permitting combined 
use of regenerative braking by a motor (2) and 
mechanical braking by a mechanical brake system 
B upon application of brakes, comprising: 

brake pedal stroke detection means (11) for 
detecting a stroke of a brake pedal; 
target braking force settincf means (9) for set- 
ting a target braking force on a basis of the 
brake pedal stroke detected by said brake 
pedal stroke detection means (11); 
regeneration control means (4A.5A) for setting 
a target regenerative braking force on a basis 
of the brake pedal stroke, which has been 
detected by said brake pedal stroke detection 
means (11), and then controlling regenerative 
braking by said motor (2) in accordance with 
the target regenerative braking force; 
deceleration detecting means (15) for detecting 
a deceleration of a vehicle; and 
mechanical braking control means (24) for con- 
trolling operation of said mechanical brake sys- 
tem (B) in accordance with a difference 
between said target braking force and an actual 
braking force determined based on the 
detected deceleration frorrLsaid ^deceleration 
detecting means (15). 

2. The braking control system according to claim 1, 
wherein said system further comprises: 

battery condition detecting means (12) for 
detecting a condition of a battery (1); and 
said regeneration control means (4A.5A) sets 
the target regenerative braking force in accord- 
ance with the brake pedal stroke detected by 
said brake pedal stroke detection means (11) 
and the condition of said battery (1) detected 
by said battery condition detecting means (12). 
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3. The braking control system according to claim 2, 
wherein said battery condition detecting means 
(12) detects a temperature of said battery (1); and 

said regeneration control means (4A.5A) 5 
reduces the target regenerative braking force, 
which is set based on the brake pedal stroke, 
as the temperature of said battery rises. 

4. The braking control system according to claim 1, w 
wherein said system further comprises: 

regenerated voltage detection means (13) for 
detecting a voltage regenerated by said motor 
(2), and 15 
generated voltage detection means (14) for 
detecting a voltage generated by a generator 
(6) which is driven by an internal combustion 
engine and is provided for charging a battery 
(1); and 20 
said regeneration control means (4A.5A) 
reduces the target regenerative braking force, 
which is set based on the brake pedal stroke, 
when the regenerated voltage exceeds the 
generated voltage. 25 
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